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(54) DEVICE FOR RESTORING DISK 

(57)Abstract: 

PURPOSE: To make it possible to polish the light 
transmissive layer of a compact disk uniformly over 
the entire surface of this disk by providing the above 
device with a rotating speed controller for variably 
controlling the relative moving speeds of the disk and 
a polishing member. 

CONSTITUTION: This device for restoring disks has 
a motor 2 which rotates the disk 6, the polishing 
member 7 which has a columnar outer peripheral 
surface and polishes the region to be polished having 
the max. diameter part and min. diameter part on the 
surface of the disk 6 at this outer peripheral surface 
and the rotating speed controller 12 which is capable 
of controlling the rotating speed by the one motor 

among the motors 2, 10. The rotating speed controller 12 is switchable to a first control 
mode to maintain the rotating speed of the polishing member 7 at the same speed as the 
moving speed of the max. diameter part of the region to be polished of the disk 6 or over 
than this speed and a second control mode to maintain the above rotating speed at the 
same speed as the moving speed of the min. diameter part of the region to be polished or 
below this speed. As a result, the entire part of the region to be polished of the disk is 
polished nearly uniformly over the entire area thereof or the adequate polishing quantity is 
controlled by properly changing over the first and second control modes. 




LEGAL STATUS 

[Date of request for examination] 



http://wwwl9.ipdl^ 4/19/2006 



Searching PAJ 



Page 2 of 2 



[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other 
than the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against 
examiner's decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://wwwl9.ipdl.ncipi.go jp/PAl/result/detail/main/wAAA25aa6QDA408263881Pl.... 4/19/2006 



#,08-263881, A [CLAIMS] 



Page 1 of 1 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Disk restoration equipment characterized by forming the speed regulating device which 
can control the relative movement rate of said disk and polish object possible [ adjustable ] in the 
direction relative position of a path of a disk in the disk restoration equipment which grinds a disk 
front face by the relative movement of a disk and a polish object. 

[Claim 2] Disk restoration equipment characterized by having formed the speed regulating device 
which controls one [ at least ] rotational speed of a disk and a polish object in the disk restoration 
equipment which grinds a disk front face by the relative movement of a disk and a polish object, and 
making a ground field selectable in the direction of a path of a disk. 

[Claim 3] Disk restoration equipment characterized by having formed the speed regulating device 
which can control one [ at least ] rotational speed of rotation of a disk and the rotations of a polish 
object in the disk restoration equipment which grinds a disk front face by the relative movement of a 
disk and a polish object, and enabling increase and decrease of the amount of polishes of the ground 
field on a disk front face in the direction of a path. 

[Claim 4] A disk, the 1st driving source which rotates a disk, and the polish object which grinds the 
ground field of the front face of a disk for a cylindrical peripheral face by the peripheral face of 
owner Perilla frutescens (L.) Britton var. crispa (Thunb.) Decne., It has a controllable rotational- 
speed control unit for the rotational speed by the 2nd driving source which rotates a polish object, 
and one driving source of said 1 st and 2nd driving sources. That the ground field of said disk has the 
overall diameter section and the minimum diameter, and the rotational speed of said polish object of 
said rotational-speed control device is the same as the passing speed of the overall diameter section 
of the ground field of said disk, or the 1st control mode which becomes more than it, That rotational 
speed is the same as the passing speed of the minimum diameter of the ground field of said disk or 
disk restoration equipment characterized by having the 2nd control mode which becomes less than 
[ it ], and being able to change these 1st and 2nd control modes of said polish object. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the disk restoration equipment from which the 
blemish of the front face of the disk which recorded information optically like the disk especially the 
compact disk, or the laser disc is removed. 
[0002] 

[Description of the Prior Art] The optical disk as a refreshable record medium is known by laser 
light from the former like the compact disk or the laser disc. 

[0003] Drawing 13 is the sectional view having shown the cross section of a compact disk roughly. 
In drawing, a compact disk 6 has the light transmission layer 25 made of synthetic resin. Digital 
information is recorded on the inferior surface of tongue of this light transmission layer 25 as a small 
crevice (pit) 26. In the case of a compact disk, this pit 26 is seen from the upper part, and is arranged 
spirally. The light reflex layer 27 which consists of aluminum etc. is formed in the inferior surface of 
tongue of the light transmission layer 25 of vacuum evaporationo etc., and supporters 28 are further 
formed in the inferior surface of tongue. Supporters' 28 inferior surface of tongue turns into a 
labelled surface which displays the title of the music recorded on the compact disk 6 etc., and the 
field of the opposite side of this field reads it, and it turns into a field. 

[0004] The write-reading head which is not illustrated has a light emitting device and a photo 
detector, and the laser light which emitted light towards the light transmission layer 25 by the light 
emitting device is reflected in the light reflex layer 27, and it is read by the photo detector. 
[0005] In such an optical disk, when a blemish is attached to the front face of the light transmission 
layer 25, i.e., the read side by the read head, the information recorded by the depth and the location 
of the blemish may become unreproducible. 

[0006] For this reason, although the disk restoration equipment from which a blemish is removed by 
grinding the front face of the light transmission layer 25 is used from the former, all are made to rub 
by moving relatively the front face and the polish object 7 of a compact disk 6, as shown in drawing 
14 , and the front face of a compact disk 6 is ground. For example, each is supported for a compact 
disk 6 and the polish object 7 pivotable, and the equipment rotated by the driving source which does 
not illustrate a compact disk 6 and the polish object 7, respectively, the equipment which you support 
[ equipment ] each for a compact disk 6 and the polish object 7 pivotable, makes it rotate by the 
driving source which does not illustrate the polish object 7, and carries out follower rotation of the 
compact disk 6 on the turning effort are known. 
[0007] 

[Problem(s) to be Solved by the Invention] However, in the case of the above-mentioned 

conventional technique, the amount of polishes of the light transmission layer 25 of a compact disk 6 

is easily uncontrollable. Moreover, there is a trouble of it being unable to continue all over a compact 

disk 6, and being unable to grind the light transmission layer 25 uniformly. 

[0008] Therefore, the purpose of this invention is to offer the restoration equipment which can 

control easily the amount of polishes of the light transmission layer of a compact disk. 

[0009] Moreover, other purposes of this invention are to offer the restoration equipment which can 

continue all over a compact disk and can grind the light transmission layer of a compact disk 

uniformly. 
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[0010] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, according to this 
invention, in the disk restoration equipment which grinds a disk front face by the relative movement 
of a disk and a polish object, the disk restoration equipment characterized by forming the speed 
regulating device which can control the relative movement rate of a disk and a polish object possible 
[ adjustable ] in the direction relative position of a path of a disk is offered. 

[001 1] Moreover, according to this invention, in the disk restoration equipment which grinds a disk 
front face by the relative movement of a disk and a polish object, the speed regulating device which 
controls one [ at least ] rotational speed of a disk and a polish object is formed, and the disk 
restoration equipment characterized by making a ground field selectable in the direction of a path of 
a disk is offered. 

[0012] Moreover, according to this invention, in the disk restoration equipment which grinds a disk 
front face by the relative movement of a disk and a polish object, the speed regulating device which 
can control one [ at least ] rotational speed of rotation of a disk and the rotations of a polish object is 
formed, and the disk restoration equipment characterized by enabling increase and decrease of the 
amount of polishes of the ground field on a disk front face in the direction of a path is offered. 
[0013] The 1st driving source which furthermore rotates a disk and a disk according to this 
invention, The polish object which grinds the ground field of the front face of a disk for a cylindrical 
peripheral face by the peripheral face of owner Perilla frutescens (L.) Britton var. crispa (Thunb.) 
Decne., It has a controllable rotational- speed control unit for the rotational speed by the 2nd driving 
source which rotates a polish object, and one driving source of the 1st and 2nd driving sources. That 
the ground field of a disk has the overall diameter section and the minimum diameter, and the 
rotational speed of a polish object of a rotational-speed control device is the same as the passing 
speed of the overall diameter section of the ground field of a disk, or the 1 st control mode which 
becomes more than it, The rotational speed of a polish object being the same as the passing speed of 
the minimum diameter of the ground field of a disk or the disk restoration equipment characterized 
by having the 2nd control mode which becomes less than [ it ], and being able to change these 1st 
and 2nd control modes is offered. 
[0014] 

[Function] The amount of polishes of a disk is controlled by controlling the relative movement rate 
of a disk and a polish object by the speed regulating device. 

[0015] In invention according to claim 1, a speed regulating device controls a relative movement rate 
possible [ adjustable ] in the direction relative position of a path of a disk. In invention according to 
claim 2, a speed regulating device controls a ground field for a relative movement rate selectable in 
the direction of a path of a disk. In invention according to claim 3, a speed regulating device controls 
the amount of polishes of the ground field on a disk front face possible [ increase and decrease ] in 
the direction of a path. 

[0016] In invention according to claim 4, the 1st driving source turning around a disk or the 2nd 
driving source which rotates a polish object is controlled by the rotational- speed control device. 
Between the 1st control mode which becomes more than it, and that the rotational speed of a polish 
object is the same as the passing speed of the minimum diameter of the ground field of a disk or the 
2nd control mode which becomes less than [ it ] as the passing speed of the overall diameter section 
of the ground field of a disk with the same or rotational speed of a polish object can be changed 
suitably. 
[0017] 

[Example] Hereafter, the example of this invention is explained based on a drawing. 
[0018] Drawing 1 is the perspective view of one example of the disk restoration equipment by this 
invention. In drawing, a motor (the 1st driving source) 2 is formed on a plinth 1, and the turntable 4 
is attached in the driving shaft 3 of this motor 2. A mat 5 is fixed on a turntable 4 and a compact disk 
6 is carried on this mat 5. Although the compact disk 6 is having supporter 6a formed in the center, 
in case this supporter 6a reads storage information, it becomes mechanical datum level, and storage 
information is not recorded. 

[0019] A mat 5 consists of an ingredient with surface high coefficient of friction with some 
flexibility, and is being fixed to a compact disk 6, a part of field which counters, or the whole. 
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Although friction occurs between the 6th page of a compact disk, and the polish object 7 in the case 
of polish, a compact disk 6 tends to rotate relatively to a turntable 4 according to this frictional force. 
The above-mentioned mat 5 has the operation which the relative rotation is prevented [ operation ] 
and rotates a compact disk 6 with a turntable 4. Further, a mat 5 also has the operation it is made not 
to attach a blemish to a compact disk 6, when a compact disk 6 is carried on a turntable 4. 
[0020] The arm supporter material 8 is fixed, an arm 9 is attached in this arm supporter material 8 
pivotable, and the motor (the 2nd driving source) 10 is being fixed to the arm 9 by the plinth 1 . 
Therefore, loading of a compact disk 6 and removal are easy by making the tip of an arm 9 go up and 
down. The cylinder-like polish object 7 is being fixed to the driving shaft 1 1 of a motor 10 free 
[ attachment and detachment ]. After this polish object 7 mainly consists of the nonwoven fabric and 
pierces a thin nonwoven fabric with a mold, even if it is cylindrical in piles, what was beforehand 
fabricated in the cylinder- like mold in the shape of a cylinder is sufficient as it. 
[0021] The roll control of the motor 10 is carried out by the rotational-speed control unit 12. 
Although the example which controls only a motor 10 by the example of this drawing with the 
rotational-speed control unit 1 2 is shown, only a motor 2 can be controlled, for example or both the 
motors 2 and 10 can also be made controllable. 

[0022] In addition, in the case of the example shown in drawing, the polish object 7 is arranged to 
radial [ of a compact disk 6 ]. That is, although it arranges so that the center of rotation O of a 
compact disk 6 may be located on the production of the center of rotation (axis of the driving shaft 
1 1 of a motor 10) of the polish object 7, it is not necessary to arrange to radial [ of a compact disk 6 ] 
in this way. 

[0023] Although it is desirable to grind the whole surface of the recording surface of a compact disk 
6 in the case of restoration of a compact disk 6, since it is not desirable, grinding, since supporter 6a 
becomes mechanical datum level in case it reads storage information is enabling polish of the field 
except supporter 6a as mentioned above. Therefore, the ground field ground with the polish object 7 
is the part surrounded by the outer diameter of a compact disk 6, and the outer diameter of supporter 
6a. 

[0024] Although the contact pressure of the polish object 7 and a compact disk 6 is mainly obtained 
with the self-weight of the polish object 7 and a motor 10 in the illustrated example, it fixes a motor 
10 to a plinth 1, transmits rotation of a motor 10 to the polish object 7 by a belt etc., attaches a spring 
or an exchangeable spindle in the other end of an arm 9, and is good also as modification being 
easily possible in contact pressure. 

[0025] Drawing 2 is drawing showing an example of the circuit of the rotational-speed control unit 
12. This rotational- speed control unit 12 is equipped with the electronic switch 13 which has two 
input terminals, two variable resistors 14 and 15 set up so that the predetermined electrical potential 
differences VI and V2 beforehand could be outputted, and the pulse generating machine 16 grade 
which generates the pulse P of a fixed frequency. Voltage signals VI and V2 are inputted into two 
input terminals of an electronic switch 13 from variable resistors 14 and 15, respectively, the pulse P 
from the pulse generating machine 16 changes periodically, and either of the voltage signals VI and 
V2 is inputted into a comparator circuit 17 as a signal V by it. 

[0026] Drawing 3 (a) shows the pulse P which the pulse generating machine 1 6 generates, and 
drawing 3 (b) is drawing showing the voltage signal V outputted from an electronic switch 13. The 
voltage signal V outputted from the pulse generating machine 16 passes through a comparator circuit 
17, is amplified by the amplifying circuit 30, and is outputted to a motor 10. In addition, the rate of a 
motor 10 is detected by the rate detector 18, and the detecting signal is outputted to a comparator 
circuit 17. 

[0027] Drawing 4 is drawing showing other examples of the circuit of the rotational-speed control 
unit 12. In this rotational-speed control unit 12, not using the pulse generating machine 16 of 
drawing 2 , the signal from the rate detector 18 is changed into the same pulse as drawing 3 (a) by 
the counting-down circuit 19, and is inputted into an electronic switch 13. The voltage signal from 
the rate detector 18 is inputted into a comparator circuit 17 through an integrator 20. Since others are 
the same as that of the example shown in drawing 2 , they omit explanation. 

[0028] Although the rotational-speed control unit 12 shown in drawing 3 and drawing 4 all enables 
change of the rotational speed of a motor 10 periodically, even if it does not change it periodically in 
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this way, it operates an electronic switch 13 manually, chooses a voltage signal VI or either of V2, 
and can change the rotational speed of a motor 10. The circuit of drawing 2 and drawing 4 is 
changed, and since it is easy to consider as the circuit of the rotational-speed control unit 12 which 
has such a function, illustration is omitted. 

[0029] Drawing 5 and drawing 6 are outline top views to show the compact disk 6 when not 
arranging the polish object 7 to radial [ of a compact disk 6 ], and the relative displacement between 
the polish objects 7. Drawing 5 The case where the periphery movement magnitude of the polish 
object 7 is made in agreement with the movement magnitude of a compact disk 6 in the location of 
the overall diameter section (it is the outer-diameter section of a compact disk 6 in the case of this 
example) of the ground field of a compact disk 6 is shown. Drawing 6 shows the case where the 
periphery movement magnitude of the polish object 7 is made in agreement with the movement 
magnitude of a compact disk 6 in the location of the location for the minimum diameter (a small 
portion of outer-diameter sections of supporter 6a setting to an outside and drawing in the case of 
this example right-hand side) of the ground field of a compact disk 6. 

[0030] In these drawings, O is [ the axis of rotation of the polish object 7 and the points pi and p2 of 
the center of rotation of a compact disk 6 and L ] the locations on this axis of rotation L, a point pi is 
the location for the minimum diameter of the ground field of a compact disk 6, and p2 is the location 
of the overall diameter section of the ground field of a compact disk 6. The segment with which r 
connects a point pi and the center of rotation O, the segment with which R connects a point p2 and 
the center of rotation O, and 31 are the ground fields of a compact disk 6. 

[003 1] The movement magnitude per unit time amount of the compact disk 6 in a point pi serves as 
a vector expressed with B which intersects perpendicularly with the tangent of the circle of a radius 
r, i.e., r. Moreover, movement magnitude serves as a vector expressed with A which intersects 
perpendicularly with a straight line L per unit time amount of the periphery of the polish object 7 in a 
point pi. Since the periphery movement magnitude of the polish object 7 over a compact disk 6 
serves as a difference of Vectors A and B, this outer-diameter movement magnitude serves as Vector 
C. Therefore, at a point pi , the polish object 7 will grind a compact disk 6 in the direction of Vector 
C. Moreover, since the movement magnitude per unit time amount is a rate, the relative rate of the 
compact disk 6 in this location and the periphery of the polish object 7 is expressed with the scalar 
quantity of Vector C. 

[0032] The periphery movement magnitude of the polish object 7 over the compact disk 6 in a point 
p2 becomes the difference E of Vectors A and R and the vector D which intersects perpendicularly, 
i.e., a vector, similarly. Therefore, with a point p2, the polish object 7 will grind a compact disk 6 in 
the direction of Vector E, and the relative rate of the periphery of the polish object 7 to a compact 
disk 6 is expressed with the scalar quantity of Vector E. 

[0033] In the case of drawing 5 , although Vector A and Vector D in a point p2 are the same scalar 
quantity, since it is not the same direction, Vector E is not set to 0. However, the amount of polishes 
will be larger than a large next door and a point p2 from Vector E for the vector C. Moreover, in the 
case of drawin g 6 , at a point pi, although Vector A and Vector B are the same scalar quantity, since 
it is not the same direction, Vector C is not set to 0. However, it is understood a large next door and 
that the amount of polishes becomes [ the vector E ] large from Vector C in p2. 
[0034] Drawing 7 and drawing 8 are outline top views to show the compact disk 6 in the case of 
having arranged the polish object 7 to radial [ of a compact disk 6 ], and the relative displacement 
between the polish objects 7. Drawing 7 The case where it is made in agreement [ the periphery 
movement magnitude of the polish object 7 ] with the movement magnitude of a compact disk 6 like 
drawing 5 in the overall diameter section (point p2) of the ground field of a compact disk 6 is shown. 
Drawing 8 has shown the case where it is made in agreement [ the periphery movement magnitude 
of the polish object 7 ] with the movement magnitude by the side of a compact disk 6 like drawing 6 
in the minimum diameter (point pi) of the ground field of a compact disk 6. In addition, in the case 
of drawing 7 and drawing 8 , Vector A and Vector B lap at a point pi, Vector A and Vector D lap at 
a point p2, respectively, but a little location of Vector A is shifted and shown for explanation. 
[0035] In the case of drawing 7 , in a point p2, the difference of Vector A and Vector D serves as 
zero, and the difference of Vector A and Vector B serves as Vector C at a point pi. Moreover, in the 
case of drawing 8 , in a point pi, the difference of Vector A and Vector B serves as zero, at a point 
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p2, the difference of Vector A and Vector D serves as Vector E, and the vector C in the case of 
drawing 7 and the vector E in the case of drawing 8 become the same. 

[0036] Drawing 9 is a graph which shows the relation between the distance x from the core O of a 
compact disk 6, and a compact disk 6 and relative displacement deltaV between the polish objects 7, 
(a) shows the relative displacement in the case of drawing 7 , and (b) shows the relative displacement 
in the case of drawing 8 . The movement magnitude of the point of the arbitration of the compact 
disk 6 per unit time amount of the point of the arbitration between a point pi and a point p2 is 
proportional to x about the distance from the core O of a compact disk 6 to the point of arbitration. 
Therefore, as shown in drawing 9 (a) and (b), relative displacement deltaV between the compact disk 
6 of the point of the arbitration between points pi and p2 and the polish object 7 changes in the 
shape of a straight line. 

[0037] In addition, it can be understood easily that the relative displacement between drawing 5 , and 
the compact disk 6 in the case of drawing 6 and the polish object 7 also becomes this drawing 9 and 
a similar thing. 

[0038] Therefore, according to this example, a compact disk 6 is rotated with constant speed, for 
example, and the effectiveness that it can continue throughout the ground field 31 and polish of the 
field of a compact disk 6 can be ground to homogeneity is done so by controlling the rotational speed 
of the polish object 7 by the rotational-speed control device 12. 

[0039] if it sets the rate ( drawing 7 , scalar quantity of the vector B of 8) of the minimum diameter 
of VI and the ground field 31 to V2 for the rate ( drawing 7 , scalar quantity of the vector D of 8) of 
the overall diameter section of the ground field 31 in covering the whole region and grinding to 
homogeneity — the periphery passing speed of the polish object 7 — ** — it is good to make it change 
periodically between VI and V2. In this case, the relative displacement between a compact disk 6 
and the polish object 7 serves as the sum of the relative displacement shown by drawing 9 (a) and 
drawing 9 (b), and as shown in drawing 10 , it serves as homogeneity. 

[0040] Moreover, according to this example, in the direction of a path of a compact disk 6, the 
ground field 3 1 can be made selectable. For example, the effectiveness that the amount of polishes 
near the overall diameter section of the ground field 3 1 can be made [ many ] is done so by 
controlling the rotational speed of the polish object 7 to be in the condition of drawing 9 (b). Or the 
effectiveness that the amount of polishes near the minimum diameter of the ground field 3 1 can be 
made [ many ] is done so by controlling the rotational speed of the polish object 7 to be in the 
condition of drawing 9 (a). 

[0041] The case where drawing 5 , drawing 7 , and drawing 9 (a) make the periphery movement 
magnitude of the polish object 7 in agreement with the movement magnitude of a compact disk 6 in 
the location of the overall diameter section of the ground field of a compact disk 6 is shown. Since 
the case where drawing 6 , drawing 8 , and drawing 9 (b) make the periphery movement magnitude 
of the polish object 7 in agreement with the movement magnitude of a compact disk 6 in the location 
of the location for the minimum diameter of the ground field of a compact disk 6 is shown, It is, even 
if it is not limited to this but becomes trapezoidal shape, although it has become triangle-like, and the 
graph which shows relative displacement deltaV of drawing 9 (a) and drawing 9 (b) is **. 
[0042] That is, in the case of drawing 5 , drawing 7 , and drawing 9 (a), in the location of the overall 
diameter section p2 of the ground field of a compact disk 6, periphery movement magnitude of the 
polish object 7 is not made in agreement with the movement magnitude of a compact disk 6, 
consequently some polish (fewer than the amount of polishes of the location of the minimum 
diameter pi) may be made to be performed. Similarly, in the case of drawing 6 , drawing 8 , and 
drawing 9 (b), in the location of the minimum diameter pi of the ground field of a compact disk 6, 
periphery movement magnitude of the polish object 7 is not made in agreement with the movement 
magnitude of a compact disk 6, consequently some polish (fewer than the amount of polishes of the 
location of the minimum diameter p2) may be made to be performed. 

[0043] In addition, it is clear to be able to obtain relative displacement as shown in drawing 5 - 
drawing 10 , when it considers as the configuration which controls only a motor 2 by the rotational- 
speed control unit 12, and also when it considers as the configuration which controls both the motors 
2 and 10, and to do above-mentioned effectiveness so. 

[0044] Drawing 1 1 is drawing for explaining the circulation system of the polish liquid of the disk 
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restoration equipment of this example. A compact disk 6 and the polish object 7 are held in a tub 21, 
and polish liquid absorbs the frictional heat which the top face of a compact disk 6 is supplied from a 
delivery 22, and is generated in the case of polish, and falls to the pars basilaris ossis occipitalis of a 
tub 21 . The polish liquid in a tub 21 is discharged from an exhaust port 23. The delivery 22 and the 
exhaust port 23 are connected to the pump 24 with which the tub was prepared caudad. The exhaust 
port 23 is arranged in the shape of a straight line from the tub 21 in the perpendicular lower part. 
[0045] Although polish liquid has the inclination to precipitate to the pars basilaris ossis occipitalis 
of a tub 21 generally since an abrasive grain is heavier than a liquid although an abrasive grain is 
mixed with a liquid, since the polish liquid in a tub is stirred in case polish liquid falls from a tub 21 
to a pump 24, it can prevent precipitate of an abrasive grain by arranging an exhaust port 23 in the 
shape of a straight line as mentioned above. 

[0046] As for a delivery 22, it is desirable to prepare in the location which is a near location where 
the polish object 7 sucks in polish liquid by the rotation, and approached the polish object 7. 
[0047] Moreover, since the polish liquid which remains on the top face of a compact disk 6 can be 
removed according to a centrifugal force after driving the solenoid after polish termination, raising 
the polish object 7, separating from a compact disk 6 and suspending a pump 24 by preparing the 
solenoid which is not illustrated to near the tip of an arm 9, after treatment can be made easy. 
[0048] Moreover, polish liquid may be filled to a tub 21 and piping relevant to the pump 24 of 
drawing 1 1 and this may be omitted so that a compact disk 6 may be immersed. In this case, it is 
desirable to prepare the polish liquid stirring section of the shape for example, of a wing in the 
compact disk loading side and the opposite side of a turntable 4. 

[0049] Although the disk restoration equipment of this invention was explained based on the 
example above, this invention is not limited to this example, but is variously deformable. 
[0050] For example, in the example shown in drawing 1 , although the number of the polish objects 
7 is one, they may be used two or more. If two or more are used, the effectiveness that polish time 
amount is shortened can be done so. Moreover, the thing with which the polish objects 7a and 7b of 
the cylinder object of a symmetry form were made to connect by shaft 7c on both sides of supporter 
6a of a compact disk 6 as shown in drawing 12 can also be used. 
[0051] 

[Effect of the Invention] According to the restoration equipment of this invention, the effectiveness 
that the amount of polishes of a disk is easily controllable can be acquired by controlling the relative 
movement rate of a disk and a polish object by the speed regulating device. 

[0052] Moreover, the 1st control mode to which the rotational speed of a polish object becomes the 
same as that of the passing speed of the overall diameter section of the ground field of a disk with a 
rotational-speed control device, By changing suitably between the 2nd control mode to which the 
rotational speed of said polish object becomes the same as that of the passing speed of the minimum 
diameter of the ground field of said disk It continues throughout the ground field of a disk, and 
grinds to homogeneity mostly, or the effectiveness that the suitable amount of polishes is 
controllable is done so. 
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